Objective To describe the perceptions of caregivers of children with medical complexity (CMC) about their decision to pursue tracheostomy for their children, in particular the satisfaction with their decision.
C
hildren with medical complexity (CMC) are a group of children with heterogeneous medical conditions. 1 Whereas these conditions once inevitably led to death in the near term, CMC are living longer. 2, 3 Medical care for CMC often includes life-sustaining treatments (LSTs), such as tracheostomy, gastrostomy, and chronic mechanical ventilation, with long-term implications for the child's quality of life, caregiver burden, and caregiver's quality of life. 1, 4 Although there has been a steady increase in the number of children receiving tracheostomy in the US, 5 there is very limited research related to decisionmaking about tracheostomy for CMC.
The Institute of Medicine and the 2010 Affordable Care Act support shared decision-making in clinical practice as a means to improve the quality of care. 6, 7 An ideal decision-making process involves information sharing between healthcare providers and caregivers both about medical and personal preferences. 8 There are gaps in decision science in pediatrics. 9 Caregivers need information from clinicians to help them make decisions about LST, but their information needs are largely unmet. 10, 11 There are studies about decision-making about gastrostomy tubes in children. 12 Because the implications of LSTs on children and families vary by the type of treatment, information about gastrostomy decision-making cannot be extrapolated to decisionmaking about tracheostomy.
Studies on caregivers' experiences about tracheostomy for children are limited 13 ; their perspectives about tracheostomy decision-making are lacking. The objective of this article is to describe caregiver perceptions about their decision to pursue tracheostomy, in particular about satisfaction with their decision, for CMC living at home.
Methods
We report 1 aspect of a larger qualitative study to understand healthcare providers' roles in the tracheostomy decision-making process for CMC. The study included interviews of caregivers of CMC about their perspectives on decision-making about tracheostomy for their children, and focus groups of healthcare providers about their perspectives about healthcare providers' roles in the tracheostomy decisionmaking process. The study was conducted from 2013 to 2015 at Brenner Children's Hospital (BCH), a tertiary care children's hospital of the Wake Forest Baptist Health system in western North Carolina. BCH has 160 pediatric beds and~5000 hospitalizations per year. Wake Forest Health Sciences Institutional Review Board approved the study. Caregiver interviews focused on all aspects of the decision-making process including caregiver experience, clinician communication, resources used, decisional satisfaction, and religiosity and spirituality (Appendix; available at www.jpeds.com). This article uses data from the caregiver interviews only and is limited to caregiver perceptions about their decisions to pursue tracheostomy for CMC, including decisional satisfaction. Methodological details are provided in the Consolidated Reporting of Qualitative Studies Checklist 14 (Supplement; available at www.jpeds.com).
Eligibility
Caregivers of CMC who had a tracheostomy were participants in the study. Children were eligible for the study if they (1) were <18 years of age, (2) had a chronic condition, defined as health condition that had lasted or was expected to last ≥12 months, (3) had a tracheostomy with or without chronic mechanical ventilation, (4) had the tracheostomy performed ≤5 years prior to the interview, (5) were current patients at BCH or patients at the time of death, and (6) were not institutionalized. Children who had a tracheostomy, but were subsequently decannulated or deceased, were eligible as long as the other criteria were met. Caregivers were eligible if they were 18 years of age or older, primarily English-or Spanish-speaking, and the primary caregiver most knowledgeable about the child's condition and services. Additional caregivers participated in interviews as allowed by the primary caregiver. Bereaved caregivers were included except within 6 months of the child's death to not interfere with the bereavement process.
Recruitment
Based on the time and resources available to us, we planned to conduct at least 40 interviews to fully capture the decisionmaking experience of caregivers of CMC in at least 2 ethnic groups. Children were identified from 3 sources: (1) the hospital's administrative database using procedure codes for tracheostomy (codes 31600 and 31601), (2) a list maintained by the otorhinolaryngology department of children who received tracheostomy, and (3) a list of children referred to the Pediatric Enhanced Care Program (PECP), the pediatric palliative care/complex care program of BCH. A preliminary list of 140 children was generated from these sources. As children received tracheostomies, their names were added to the list. The nurse coordinator of PECP reviewed the list and identified CMC for recruitment to the study. The process of recruiting participants from this list is described in the Figure. Caregivers of children eligible for the study were recruited by the research associate; Spanish-speaking caregivers were recruited by the bilingual social worker of the palliative care/complex care program. Of the 140 children, 73 were ineligible for various reasons, primarily because of having had tracheostomy >5 years. Eighteen were deferred, and 49 were eligible. Of those eligible, 8 refused and 41 were enrolled.
Data Collection and Management
Child-level data including diagnosis, date of tracheostomy, birth and death, and insurance type were abstracted from medical records.
Qualitative data were obtained from 41 interviews (35 English and 6 Spanish) of 56 caregivers conducted between December 2013 and November 2014. An interview guide was developed by the study team, based on a conceptual framework informed by existing literature, to elicit information about the tracheostomy decision-making process (Appendix). To capture emerging concepts, the guide was revised twice as interviews progressed; the question about decisional satisfaction was not revised in subsequent versions. In-depth semistructured interviews were conducted by trained interviewers at locations and times of caregivers' choosing. English interviews were conducted by the research associate, and Spanish interviews by a social worker. At the time of the interviews, surveys eliciting demographic information were administered. A $30 incentive was provided to participants for each interview. Interviews were audio-recorded, and transcribed verbatim by a professional transcriptionist. Spanish interviews were transcribed first, and then translated into English by a professional translator.
Data Analysis
A codebook was developed inductively and revised for accuracy as coding progressed. In a team setting, each code was defined in how it would be applied to text. ATLAS.ti (v 7, Berlin, Germany) software was used for coding transcripts. 15 All 4 investigators coded the first 2 transcripts as a group to ensure the consistent understanding and application of codes and their meanings. For the remaining 39 transcripts, 2 investigators independently coded each transcript, then compared them and reconciled coding differences to arrive at a consensus; a clinician-social scientist pair coded 33 transcripts to balance academic perspectives on the interviews. As codes and themes emerged during the active coding process, early-coded transcripts were reviewed near the end of the process and re-coded as necessary to ensure consistency of code applications. The transcript excerpts for each code were summarized by an investigator and verified by a second investigator. Discrepancies in interpretation were discussed and noted. We used thematic content analysis. 16 This article focuses only on recurrent themes that emerged related to caregivers' decisional satisfaction about tracheostomy. Themes were identified by their prevalence and salience in the data. No new themes emerged after 10 interviews. Because Volume 203 • December 2018 this article is part of a larger study, data collection was continued beyond theme saturation.
Results
Characteristics of children and the caregivers are described in Table I . The median period of time children had the tracheostomy was 1.5 years (range 2 months to 5 years). The sample included children with a wide range of diagnoses, age at tracheostomy, and household incomes. The median length of interviews was 66 minutes (range: 35-175 minutes). Of the 41 interviews, 33 were conducted at children's homes, 5 in the hospital, 1 in caregiver's office, and 2 in public places. Themes related to caregivers' perspectives about tracheostomy decision are presented below and in Table II. Theme 1: Caregivers often chose the tracheostomy procedure for their children because extending the lives of their children and being able to care for them at home were important.
At the time of decision-making, tracheostomy was often the only option presented to them to guarantee life and delay death indefinitely. Children's survival was the most important reason for caregivers pursuing tracheostomy for their children.
Some caregivers also mentioned that a tracheostomy enabled them to take their child home from the hospital. Their children were intubated for long periods of time and did not tolerate repeated attempts at extubation. Tracheostomy was offered as an option by clinicians to be able to discharge children home from the hospital and as an alternative to prolonged hospitalization. Caregivers acknowledged that without the tracheostomy their children would not have been able to be cared for at home.
Theme 2: Caregivers noticed many clinical benefits to the health and well-being of their children after tracheostomies.
Tracheostomy resulted in many clinical benefits for children. Several caregivers recalled that prior to the tracheostomy, their children had severe breathing difficulty and did not sleep well; some children had such severe respiratory symptoms that caregivers perceived them to be suffering and were Deceased [3] Alive, with tracheostomy [30] Alive, decannulated [8] Caregiver refusal [8] Canceled interview [2] Refused to be interviewed [6] Not medically complex [19] Institutionalized/ foster home [4] Language barrier [2] Recently deceased [1] Deferred [18] Unable to locate [11] Home environment deemed unsafe for interviewer [4] Out of region [3] Figure.
Recruitment of caregivers based on the characteristics of their children.
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In addition to benefits with respiratory symptoms, after tracheostomy caregivers noted that their children slept better, were more alert, had improvement in skin color, activity, energy level, and physical growth (ie, weight gain, hair and nail growth), and made developmental progress. Caregivers reported their children to be less irritable, calmer, more comfortable, and happier after tracheostomy.
Caregivers also found it easier to manage respiratory problems post-tracheostomy, especially clearing secretions by suctioning the tracheostomy tube. Some mentioned that their children had fewer illnesses, handled respiratory infections better, and had fewer and/or less lengthy hospitalizations than before tracheostomy. Many parents expressed their perceptions that the presence of the tracheostomy did not bother the child or affect his/her functioning. Because of the benefits to the well-being of children, several mentioned that their children's "quality of life" improved after tracheostomy.
Other benefits described by caregivers included their ability to hold their children, which they could not do while they were hospitalized and intubated, and see their faces fully because they no longer needed a breathing apparatus that obscured the faces. In addition to specific benefits, several caregivers reported that tracheostomy generally "helped a lot" or "benefited the child".
Theme 3: Caregivers addressed negative effects of tracheostomies, including actual and feared changes in their children's health.
Mucus plugs and excessive secretions were reported. The child or sibling pulling out the tracheostomy tube was feared and/ or experienced by several caregivers. A few caregivers explained that presurgery their children could eat by mouth, but after the tracheostomy this was more difficult or not possible. Caregivers were worried about the increased risk of respiratory infection after tracheostomy, but only very few mentioned that their children had repeated infections.
Immediately after surgery, caregivers admitted being scared of the tracheostomy hole (stoma) and the unattractive appearance of the tracheostomy; they were upset when they saw the tracheostomy tubes in their children for the first time and could not hear their children's voices. Caregivers got used to the tracheostomy, and their fears subsided over time. Although caregivers reported that clinicians prepared them about the risks of tracheostomy, some mentioned that they were not prepared for all the negative effects, especially about the loss of voice after tracheostomy.
Theme 4: Caregiving for children with tracheostomies at home is complex and difficult for families.
Caregivers had to learn many skills related to tracheostomy care-equipment care, tracheostomy ties, suctioning, tracheostomy change, and clinical problem-solving (eg, mucus plugs, emergency tracheostomy change, etc). Caregivers were worried about the consequences of poor care (eg, death, infection, hospitalization) and worked very hard to ensure good quality care for their children. They were scared, overwhelmed, and unsure about their ability to perform these duties initially. The fear of not being able to replace the tracheostomy tube if the tube came out was a cause of caregiver stress. Caregivers acknowledged that their skills improved over time, but some were nervous to perform certain tasks (eg, tracheostomy tube change) even after several years.
Caregivers also described the logistical difficulties of taking children with tracheostomy outside their homes and providing medical care in public places (eg, suctioning when in a restaurant). In addition, caring for children with a tracheostomy in the home compromised caregiver privacy, personal work schedules, and the ability to effectively care for their other children. Caregivers reported that they received very little external informal support (eg, from family) for caregiving. They felt that they were prepared by clinicians in the technical care of children, but were not fully prepared about the difficulty of home care and the marked change in home life. Theme 5: Overall, caregivers were satisfied with their decisions to pursue tracheostomy for their children.
In 38 interviews (32 out of 35 English and all 6 Spanish) caregivers explicitly expressed satisfaction with their decision to pursue tracheostomy. In describing their decisions they stated tracheostomy to be the "right decision," "best decision ever made," and they "don't regret it," "will do it again," are "happy with the choice," are "grateful and thankful for tracheostomy,"
and "would recommend tracheostomy to others." In 3 interviews, where decisional satisfaction was not explicitly mentioned, the benefits of tracheostomy in enabling/improving children's survival were described. One of these caregivers mentioned that tracheostomy helped the child, but did not "fix all the problems." In none of the interviews did caregivers express clear regrets about their decision. Decisional satisfaction did not vary based on child's age, duration of tracheostomy, survival, underlying condition, being on chronic mechanical ventilation, or subsequent decannulation.
Although decisional satisfaction was high, caregivers acknowledged the many difficulties with tracheostomy. They mentioned that parents should ask doctors about the benefits of tracheostomy and pursue tracheostomy only if absolutely needed. Theme 3: Negative effects of tracheostomy Respiratory: "The first three days that he was home, and then. . . he had some issues with a lot of secretions and a plug and him getting sick which turned him right back to the neonatal intensive care unit." [D3] Eating: "He was a very good eater before the trach. . . now we're on pureed diet, he wasn't like that before the trach. . . I think the trach plays a part of it, maybe not a major role, but some part of that." [D27] Voice: ". . . he wasn't making any sounds. See, before he would cry hysterically. After that, we could not hear him cry. We could tell he was crying because, you know, he would make that face. . .And that was the first time that I broke down after the surgery. . .They didn't really specify or explain that trach babies don't make sound."
Theme 4: Difficulties of providing medical care at home ". . .she got a plug and we were tryin' to change it, and when we changed it, she was coughing stuff out of her stoma, and we could not get the trach back in. So we had to call 911 and they had to calm us down over the phone, and she was turnin' really red, and I was crying." [D07] "I guess how difficult it would be to carry everything that she would possibly need. I think they should tell everybody what you're going to need. You're going to need a suction machine, you're going to have a humidifier 90% of the time. I think they should tell you what you are going to have to have and a little bit more of the bad and not just the good." [D23]
Theme 5: Decisional satisfaction "The only advice I'd give to other parents is the trach is a really good thing, it really is. It's the best decision we could have made. I mean out of everything, we love the trach. Never thought we'd love a trach, but we love a trach, don't we?" [asks child, who is physically unable to respond] [D11] "Having a child with a trach is definitely scary, but the decision whether your child actually needs a trach, it's a reward, kind of. It sounds crazy because you have that hole in your neck, but being able to see [child] breathe normally, seeing her being able to move out of the hospital bed and me being able to pick my baby up from the bed, that was a decision that-I mean I knew I had made the right decision." [D13] "Well, we feel that in the whole bad situation, it was one of the decisions that was the most viable. The most appropriate one. The correct one. We don't wish he had a trach, we don't wish it was there, you know? But it was the most appropriate." [D38]
THE JOURNAL OF PEDIATRICS • www.jpeds.com Volume 203 Discussion This study builds on previous studies by reporting caregivers' decisional satisfaction with tracheostomy for CMC. A major strength of our study is that it includes the perspectives of caregivers of children with heterogeneous health conditions. An important reason for caregivers' decision to pursue tracheostomy for their children was that tracheostomy extended children's lives. Because there were no other options available to ensure children's survival, caregivers felt that they did not have a choice other than pursuing tracheostomy. This finding is consistent with a prior study in which caregivers report feeling that they did not make a "free choice" because the alternative was to let their child die. 17 Patients, surrogate decision-makers for patients, and parents of pediatric patients often view themselves as having no choice because the health of the patient constrains decision-making. A coercive situation like a child's serious illness can make free choice seem impossible, but in circumstances like these, the parent's choice, although difficult, is nonetheless autonomous. 18 The caregivers in our study regarded their decisions in favor of tracheostomy as the only choices they could make. However, they did not report that they felt coerced by anyone to decide as they did.
Although tracheostomy is chosen with children's survival in mind, tracheostomy carries a high mortality risk, especially in children with neurologic impairment. 19 In fact, 4 children in our study died subsequent to the interviews. In a prior report, caregivers of children using mechanical ventilation at home feared that their child might die at any time. 17 Caregivers in our study did not explicitly express this fear about the mortality risk with tracheostomy; nor did they mention that they were informed about this risk. It is not clear how well physicians counsel caregivers about the mortality after tracheostomy.
Caregivers reported the many benefits of tracheostomy. Prior reports on outcomes of children who received tracheostomy are limited to hospitalization, readmissions, survival, decannulation, and level of functioning. [20] [21] [22] [23] However, patientcentered outcomes, such as the ones shared by caregivers in our study (eg, improvement in symptoms, and physical and developmental well-being), have not, to our knowledge, been reported before in the medical literature. Patient-centered outcomes are important for clinicians to guide caregivers about decision-making regarding tracheostomy. Hence, longitudinal studies are needed to quantify the outcomes described in our study. In addition, clinical outcomes of children who received tracheostomy should be compared with those who received noninvasive ventilation, and those for whom families chose not to pursue tracheostomy.
In our study, caregivers reported that clinicians did not counsel them adequately about the long-term negative consequences of having a tracheostomy. Hebert et al found that physicians, in family conferences about tracheostomy decisionmaking, discussed the benefits of tracheostomy more often than the risks. 24 We found that tracheostomy has ramifications not only for the child, but also for the family. Caregiver burden in caring for children with tracheostomy has been described before. 13 In guiding caregivers through tracheostomy decisionmaking, clinicians should present both the benefits and harms of tracheostomy, and the effect of tracheostomy on the family. Because physicians of any one particular specialty are unlikely to have comprehensive knowledge to guide families about the effect of tracheostomy on the child and the family, an interdisciplinary team approach is needed for the tracheostomy decision-making process.
One of the reasons for caregivers pursuing tracheostomy for their children was that tracheostomy provided the possibility for children to be discharged from the hospital and cared for at home. Most parents desire to have their CMC cared for at home rather than in institutions. 25 Tracheostomy is a means to achieving this goal. Many caregivers mentioned, in addition to specific benefits, improvement in the overall quality of life of CMC after tracheostomy. These observations raise the question about the role of palliative tracheostomy for CMC. Tracheostomies are performed in adults for comfort or for short-term clinical goals (ie, weaning from sedation or discharge from the hospital). 26 This is not an approach common in pediatric care. Marshal et al report 3 cases where tracheostomy was performed as a palliative measure in children. 27 The role of tracheostomies in improving quality of life of children requires further examination.
Caregivers were satisfied with their decisions to pursue tracheostomy for their children. Low decisional regret has been reported before 28, 29 and is considered attributable in part to postdecision cognitive processes that justify decisions by focusing on positive outcomes and minimizing negative outcomes. 30 However, because many caregivers reported negative and difficult aspects of tracheostomy, we do not believe that caregivers' satisfaction was significantly exaggerated. Prior studies have shown that caregivers are satisfied with gastrostomy tube-feeding in children. 31 However, caregiver perspectives about gastrostomy tubes 12 are distinguishable from, and may be less positive on balance than, the perspectives about tracheostomy that we found in our study. This may be, in part, because gastrostomy tubes compromise oral feeding, which has great social and cultural significance for parents, whereas the effect of the tracheostomy on vocalization, which was mentioned by some caregivers in our study, may not be as troubling. This suggests that perspectives about LST vary based on the type of the treatment. Contrary to our study's findings, surrogates making decisions for adults needing tracheostomy had high decisional conflict and regret. 26 This is probably because of the differences in the value of tracheostomies in these populations. It is also possible that there are inherent differences in parents making decisions for their children vs surrogate decision-making in adults. It will be important to understand the perspectives of children with tracheostomy directly.
There are limitations to our study. We did not include caregivers of CMC with whom decision-making about tracheostomy was discussed, but not pursued. CMC were identified from the preliminary list by the nurse coordinator of PECP; this might have resulted in selection bias. Caregivers' recall of experiences may have been affected by their memory, and, hence, findings are subject to recall bias. All children in this study had tracheostomy for 5 years or less. Experiences of those who had a tracheostomy for a longer period of time may be different. We did not find any thematic differences based on ethnicity and other demographic attributes. Because decisional satisfaction was high and some categories had a small number of participants, we may not have discerned differences in perceptions between groups. Because of the qualitative nature of the study, the extent of benefits and harms could not be quantified. Because this study excluded children who were institutionalized, the results of this study are not generalizable to children with tracheostomy who are institutionalized. This study is limited to a single institution. Care delivery and experiences may be different in other institutions or regions of the country. Finally, children's perspectives on having a tracheostomy were not explored in this study.
Caregivers of CMC are generally satisfied with their decisions to pursue tracheostomy for their children, and this seems because, at least in part, of the fact that tracheostomy extended the children's lives. Tracheostomy has both benefits and harms for CMC. Caring for CMC with tracheostomies has considerable impact on caregivers. Results of this study can be used to improve the pediatric tracheostomy decision-making process. ■
